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square open upper part of the trough is usually formed as a hopper and serves for charging and discharging the machine. In case two or more blades are used for a common receptacle, the latter consists of two or more adjacent parallel half cylinders.
The amount of power required for mixing solid materials is comparatively small.
Mixing machines, in the narrower meaning of the designation, are apparatus in which the materials to be treated are placed in a trough or tank and mixed by a mechanism revolving therein. For solid substances usually a half cylindrical trough is used, the sides of which are extended upward to a square hopper. The materials are mixed by an agitator or mixing blades supported in stuffing boxes fixed to the flat sides of the trough in such a manner that their axis of rotation is identical with the axis of the trough cylinder.
The machine is charged with the material while the trough with its hopper is upright, and discharged by tilting it over so that the finished mixture drops from the cylindrical bottom part along the sides of the hopper into the receptacle placed underneath. This easy and quick method of filling and emptying the mixing trough is a great advantage and the reason for the nearly universal employment of this construction. The bearings, in which rotate the ends of the agitator shaft protruding from the trough, must be durable and tight so that no fine particles of the materials being mixed can escape from and no extraneous matter, as lubricating grease or dirt, can penetrate into the interior of the trough. Dents, pockets, corners, angles, cuts, incisions, grooves and the like, in which parti cles of the substances to be mixed might settle and be retained, thus escaping the treatment, must be avoided as well in the cylinder or trough, as in the agitators or blades. The shape and surface of the rotating devices used must be such that, while they pass through the mass being mixed, all the particles of the latter are successively acted upon by direct touch and then easily slip or drop away again into the intermingling mass. The mixing trough and agitator are in general made of a suitable metal, usually iron which, if required, is tinned, nickel-plated or enameled. In case rough materials, the particles of which are so sharp and hard that they wear away the metal, are to be mixed, it is a good plan to provide the interior of the trough with a replaceable lining of steel-plate. In order to prevent dust arising during the mixing operation from entering the surrounding atmosphere, the open top of the trough hopper should be provided with a well-fitting lid.
Samples of the mass under treatment should be taken only after the machine has been stopped. The eagerness of the attendant is often so great that he tries to test or take a sample from the mass being mixed without interrupting the work of the machine. This thoughtless want of precaution has led to frequent accidents. The machine ought therefore to be arranged in such a manner and put into such a position that the attendant cannot reach into it during the operation; and, where this arranges-ment is not possible, a lid ought to be provided which cannot be opened while the agitators are rotating. In some states the rules of safety prescribed by law require well-locking safety lids for all mixing machines.
The agitators are usually belt-driven, in the simpler machines the driving pulley being fixed directly to the part of the agitator shaft extending outside the trough; in more complicated machines, where two or more agitators are revolved by means of gearwheels meshing with each other, the driving pulley is mounted on a main shaft arranged in the framework supporting the machine; a pinion fixed to this shaft and meshing with the gearing of the agitators imparts then the motion to the latter. Lately by reason of its convenience and lack of parts requiring frequent repairs like belts which only too often need to be taken up or mended, the direct electric drive of mixing machines by means of gearwheels has been generally introduced in factories where this power is available at a reasonable price.